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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: B & K Lake No. I Dam, Missouri Inv. No. 30506

State Located: Missouri

County Located: Warren

Stream: An Unnamed Tributary of Lost Creek

Date of Inspection: May 19, 1979

Assessment of General Condition

B & K Lake No. 1 Dam was inspected using the "Recom-

mended Guidelines for Safety Inspection of Dams". These guidelines

were developed by the Chief of Engineers, U.S. Army, Washington,

D.C., with the help of Federal and State agencies, professional

engineering organizations, and private engineers. The resulting

guidelines are considered to represent a consensus of the engineer-

ing profession.

----7 Based on the criteria in the guidelines, the dam is in

the high hazard potential classification, which means that loss of

life and appreciable property loss could occur in the event of

failure of the dam. Within the estimated five mile damage zone

downstream of the dam are seven houses, six buildings, and one road

crossing which may be subjected to flooding, with possible damage

and/or destruction, and possible loss of life. B & K Lake No. 1

Dam is in the small size classification since it is less than 40

feet high and impounds less than 1,000 acre-feet of water.

1.T
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Our inspection and evaluation indicates that the

spillway of B & K Lake No. 1 Dam does not meet the criteria set

forth in the guidelines for a dam having the above size and hazard

potential. B & K Lake No. 1 Dam being a small size dam with a high

hazard potential, is required by the guidelines to pass from one-

half of the Probable Maxium Flood to the Probable Maximum Flood

without overtopping. Since there is high hazard potential down-

stream of the dam, the apropriate spillway design flood for this

dam is the Probable Maximum Flood. It was determined that the

reservoir/spillway system can accommodate 17 percent of the Prob-

able Maximum Flood without overtopping the dam. Our evaluation

also indicates that the reservoir/spillway system can accommodate

the 100-year flood without overtopping the dam. -

The Probable Maximm Flood is defined as the flood

discharge that may be expected from the most severe combination of

critical meteorological and hydrologic conditions that are reason-

ably possible in the region. The 100-year flood is defined as a

flood having one percent chance of being equalled or exceeded

dLing any given year.

Other deficiencies noted by the inspection team were:

the seepage on the downstream slope at the right abutment contact;

sloughing and erosion on the upstream embankment slope; trees and

brush in the spillway channel; a need for periodic inspection by a

qualified engineer and a lack of maintenance schedule. The lack of

stability and seepage analyses on record is also a deficiency that

should be corrected.

II
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It is recommended that the owner take action to correct

or control the deficiencies described above.

Walter G. Shifrin, P.E.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

B K I Lake No. 1 Dam, Missouri Inv. No. 30506

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

The Dam Inspection Act, Public Law 92-367 of

August, 1972, authorizes the Secretary of the Army, through

the Corps of Engineers, to initiate a national program of dam

inspections. Inspection for B & K Lake No. 1 Dam was carried

out under Contract DACW 43-79-C-0075 to the Department of the

Army, St. Louis District, Corps of Engineers, by the engi-

neering firs of Consoer, Townsend & Associates Ltd., and

Engineering Consultants, Inc. (A Joint Venture), of St. Louis,

Missouri.

b. Purpose of Inspection

The visual inspection of B & K Lake No. 1 Dam was

made on May 19, 1979. The purpose of the inspection was to

make a general assessment as to the structural integrity and

operational adequacy of the dam embankment and its appurtenant

structures.



c. Scope of Report

This report summarizes available pertinent data

relating to the project; presents a summary of visual observa-

tions made during the field inspection; presents an assessment

of hydrologic and hydraulic conditions at the site; presents

an assessment as to the structural adequacy of the various

project features; and assesses the general condition of the

dam with respect to safety.

Subsurface investigations, laboratory testing, and

detailed analyses were not within the scope of this study.

The conclusions drawn herein, therefore, are based on the

presence of, or absence of, obvious signs of distress. No

warranty as to the absolute safety of the project features is

implied by the conclusions presented in this report.

It should be noted that reference in this report to

left or right abutments is as viewed looking downstream.

Where lef t abutment or left side of the dam is used in this

report, this also refers to east abutment or side, and right

to the west abutment or side.

d. Evaluation Criteria

Criteria used to evaluate the dam were furnished by

the Department of the Armyr, Office of the Chief of Engineers,

in "Recommended Guidelines for Safety Inspection of Dams",

Appendix D. These guidelines were developed with the help of

several Federal agencies and many State agencies, professional

engineering organizations, and private engineers.

-2-
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1.2 Description of the Project

a. Description of Dam and Appurtenances

It should be noted that design drawings are not

available for the dam or appurtenant structures. The follow-

Ing description is based on visual observations and informa-

tion taken from Fenneman, N.M., "Physiographic of Eastern

United States", 1946.

The dam is a compacted earthfill structure. The

crest width is 14 feet, and the crest length is 475 feet. The

crest elevation varies from 833.25 to 833.58 feet above MSL,

and the maximum height of the embankment was measured as 28.0

feet.

The downstream slope of the embankment was measured

to be 1V to 2H. It was not possible to accurately measure the

upstream slope because of high reservoir level.

No riprap was placed on the upstream face. The

entire exposed embankment has a grass cover.

There is a dam named as B & K Lake No. 2 Dam

upstream of B & K Lake No. I Dam. The inventory number of the

dam is Mo. 11002. The upstream dam has been taken into

consideration in the hydrologic and hydraulic evaluation of B

& K Lake No. 1 Dam.

The damsite is situated on the border between the

Dissected Till Plain Section of Central Lowlands Physiographic

Province which extends to the north and the Ozark Plateau

Province to the south. Although the area in which the dam and

reservoir are located was glaciated during Pleistocene time,

-3-
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the till and loess which characterize the uplands of the Till

Plains have been largely removed by erosion since the end of

the Pleistocene. The area is characterized by wooded hills

which have gentle to steep slopes.

The bedrock geology of the area, as shown on the

Geologic Map of Missouri (1979), typically consists of gently

northeastwardly dipping (ca. 30 - 50 feet/mile) sediments of

Paleozoic age. North of Warren County these beds are often

capped by young (Pleistocene) deposits of glacial drift and

wind blown loess. In the southern areas of the county the

bedrocks are generally covered by residual soil, colluvium, or

alluvium. The rocks underlying the area are predominately

carbonates (limestones and dolomites) although beds of sand-

stone and shale are not infrequent.

The bedrock of Warren County contains some minor

folding. The largest known geologic structure in the area is

a gentle anticline centered about 2 1/2 miles northwesterly of

the town of Warrenton. This structure trends nearly north-

south and is about 2 1/2 miles long. It is not known if this

fold affects the attitude of the beds beneath the site.

The Soil Conservation Service reports (Soil Survey

of Montgomery and Warren Counties, Missouri, 1978) that the

soils in the bottom land at the damsite are clayey silt (ML)

and cherty, clayey gravel (GC). The upalope soils consist

largely of silty clay (CL-ML) and clay (CL).

The spillway for B & K Lake No. I Dam is an open

channel depression located just beyond the right abutment of

the dam. Approximately 50 feet downstream of the upstream

f edge of the spillway, which has a 12 inch high wire mesh

trashscreen, a concrete weir has been constructed. This weir

-4-
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is a 10 inch thick concrete wall with a total length of 54

feet. The weir is trapezoidal in shape, vith a 16 foot bottom

width, a side slope of IV to 10.4H on the right bank and IV to

20H on the left bank. Five 12-inch diameter corrugated metal

pipes are constructed through the concrete weir, placed on 4

f oot centers. The outside pipes have a total length of 6

feet, while the three inside pipes have a length of 4 feet.

The elevation difference between the crest of the embankment

and the crest of the concrete weir is 1 f oot, 3 inches. The

difference between the crest of the weir and the invert of the

outside corrugated metal pipes is 1 f oot, 4 inches, while the

inside corrugated metal pipes are 8 inches lower than the

outside pipes.

Discharges through the spillway pipe and over the

weir f low through a channel adjacent to the right abutment

contact to the downstream toe of the dam. The channel is an

earth channel with rock riprap recently placed at the bottom

and sides of the channel.

There is no low level drain pipe or outlet works

for this dam.

b. Location

The dam is located at the headwaters of a small

intermittant stream which is tributary to Lost Creek. The

stream flows to the south about a quarter mile before entering

Lost Creek.

Lost Creek flows southward from the confluence for

about 2 miles and then southwesterly for about 11 miles where

it flows into the Missouri River near the village of Gore just

upstream of Mile 90. The upper reaches of Lost Creek are

intermittant but, about 3 miles below the dam it becomes

perennial.
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The major access to the damsite from Warrenton,

Missouri is west on the Interstate Highway No. 70 frontage

road approximately 3 miles to a gravel road heading south,

thence south on this road 1/4 mile to a private road to the

east. The damaite is located at the end of the private road,

approximately 1,000 feet from the beginning of the road. The

dam and reservoir are shown in the Warrenton Quadrangle Sheet

(7.5 minute series) in Section 24, Township 47 North, Range 3

West.

c. Size Classification

According to the "Recommended Guidelines for Safety

Inspection of Dams", by the U.S. Department of the Army,

Office of the Chief Engineer, the dam is classified in the dam

size category as being "Small" since its storage is less than

1,000 acre-feet. The dam is also classified as "Small" in dam

height category because its height is less than 40 feet. The

overall size classification is, accordingly, "Small" in size.

d. Hazard Classification

The dam has been classified as having "High" hazard

potential in the National Inventory of Dams, on the basis that

in the event of failure of the dam or its appurtenances,

excessive damage could occur to downstream property, together

with the possibility of the loss of life. Our findings concur

with the classification. Within the estimated five mile

damage zone downstream of the dam are seven houses, six

buildings, and one road crossing.

-6-
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e. Ownership

The dam and lake are owned by B $ K Construction

Company. The mailing address is B & K Construction Company,

c/o Ken Davis Sr., 4140 Cypress Road, St. Ann, Missouri,

63114.

f. Purpose of Dam

The purpose of the dam is to impound water for

recreational use as a private lake.

g. Design and Construction History

B & K Lake No. 1 Dam was originally built in 1945

(est.) by Gene Rugh of Wright City, Missouri. Efforts to

contact the original builder were futile and it is very

doubtful if any formal design was done at the time of original

construction.

The dam was rebuilt in 1977 by the present owner,

Mr. Ken Davis of B & K Construction Company. Mr. Davis was

his own engineer for the reconstruction and according to him,

a 20 foot wide key trench was placed at the downstream toe.

Also the crest width was increased from 6 feet to 14 feet.

The owner informed the inspection team that the material for

the reconstruction was taken from an area several hundred feet

north of the left abutment.

-7-
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h. Normal Operational Procedures

There are no specific operational procedures for

the dam. The lake is used for recreational purposes and the

water level below the spillway crest is controlled by rain-

fall, runoff and evaporation.

-8-
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1.3 Pertinent Data *

a. Drainage Area (square miles): 0.25

b. Discharge at Damite

Estimated experienced maxiumm flood (cfs): NA

Estimated ungated spillvay capacity
at maximum pool elevation (cfs): 125

c. Elevation (Feet above hL)

Top of dam: 833.25

Spillway crest:

Service Spillway 830.0

Emergency Spillway 832.0

Normal Pool 830.0

Haximm Pool (PMF): 834.88

d. Reservoir

Length of maximum pool: 1400 feet

e. Storage (Acre-Feet)

Top of dam: 108

Spillway crest:

Serivce Spillway 72

Emergency Spillway 92

Normal Pool: 72

Maximum Pool(PMF): 138

M Maximum pool referred to in this section indicates pool at top of

dam elevation unless otherwise specified.

-9-
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f. Reservoir Surface (Acres)

Top of dam: 13.2

Spillway crest: K
Service Spillway 9

Emergency Spillway 11.4

Normal Pool: 9.0

Maximum Pool(PMF): 15.5

g. Dam

Type: Rolled Earthfill

Length: 475 feet

Structural Height: 28.0 feet

Hydraulic Height: 28.0 feet

Top width: 14.0 feet

Side slopes:

Downstream IV to 2H

Upstream Unknown

Zoning: Unknown

Impervious core: Unknown

Cutoff: Unknown

Grout curtain: Unknown

h. Diversion and Regulating Tunnel None

i. Spillway

Type:

Service Spillway 5 - 1' diameter CMP, Uncontrolled

Emergency Spillway Trapezoidal Concrete Weir, Uncontrolled

Length of weir:

-10-
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Service Spillway 5 - V diameter CIeP

Emergency Spillway 16 feet

Crest Elevation (feet above MSL):

Service Spillway 830 for 3 pipes and 830.67 for 2 pipes

Emergency Spillway 832 I

J. Regulating Outlets None



SECTION 2 :ENGINEERING DATA

2.1 Desigtn

Design drawings are not available for the dam for either

the original construction or the modifications done in 1977.

2.2 Construction

No records or construction data is available for B &K

Lake No. 1 Dam.

2.3 Operation

No operational data is available for the lake and dam

because there is no specific operational procedure for this dam.

2.4 Evaluation

a. Availability

No design drawings, design computations, construc-

tion data, or operation data is available.

In addition, no pertinent data was available for

review of hydrology, spillway capacity, flood routing through

the reservoir, slope stability, seepage analysis, or founda-

tion conditions.

-12-
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b. Adequacy

The lack of engineering data did not allow f or a

definitive review and evaluation. Therefore, the adequacy of

this dam could not be assessed f rom the standpoint of review-

ing and evaluating design, operation and construction data,

but is based primarily on visual inspection, past performance

history, and sound engineering judgment.

Seepage and stability analyses comp~arable to the

requirements of the "Recommended Guidelines for Safety Inspec-

tion of Dams"t were not available, which is considered a

deficiency. These seepage and stability analyses should be

performed f or appropriate loading conditions (including

earthquake loads) and made a matter of record.

c. Validity

No valid engineering data is available.

-13-



SECTION 3: VISUAL INSPECTION

3.1 Findings .

a. General

A visual inspection of the B & K Lake No. I Dam was

made on May 19, 1979. The following persons Were present

during the inspection:

Name Affiliat: on Disciplines

Dr. N. A. Samad Engineering Consultants, Inc. Project Engineer,

Hydraulics and

Hydrology

Jon Diebel Engineering Consultants, Inc. Structural and
Mechanical

Peter Strauss Engineering Consultants, Inc. Soils

Peter Howard Engineering Consultants, Inc. Geology

Kevin Blume Consoer, Townsend & Assoc., Ltd. Civil and

Structural

-14-
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Specific observations are discussed below.

b. Dam

The crest and downstream slope of the dam has a

heavy grass cover which appears to be adequately protecting

the embankment materials against surface erosion. The up-

stream slope has no riprap protection and has consequently

undergone erosion from wave action. Scarps ranging from 1-3

f eet high have been cut into the upper part of the upstream

face. No trees or bushes were observed on the dam slopes.

The dam, as seen from materials in the scarps,

appears to be composed of residual soils with gravel.

Some seepage in the form of standing water was seen

next to a large tree adjacent to the downstream toe near the

left abutment. Damp conditions were noted next to the spill-

way channel in a row of trees and bushes about 20 f eet down-

stream of the downstream toe of dam near the right abutment. I

Standing water was seen at about the same level in the spill-

way channel. Boggy conditions were also seen about 300 feet

downstream of the toe of the embankment at the central part of

the dam.

No signs of instability were seen on the embankment

or in the foundation at any location.

The present owner reported that the original dam

leaked in the right abutment-spillway area. He reported that

in 1977 he cleared trees from the downstream face and placed

9000 cubic yards of clay against the downstream slope to stop

seepage. A core trench about 20 feet wide and 14 f eet high

was constructed at the downstream toe of the embankment and

-15-



the crest width increased to 14 feet during the embankment

construction.

There are no rock outcrops at the damsite. Accord-

ing to the Geologic Map of Missouri (1979) the covered bedrock

is Burlington Limestone (Osagean Series, Mississippian). The

Burlington is predominately cherty, crinoidal limestone.

The Soil Conservation Service reports (Soil Survey

of Montgomery and Warren Counties, Missouri, 1978) that the

soils in the bottom land at the site are clayey silt (ML) and

cherty, clayey gravel (GC). The upslope soils consist largely

of silty clay (CL-ML) and clay (CL).

It is not known if the dam rests on bedrock or not.

If it does, the Burlington will form an adequate foundation

provided it was blanketed with sufficient impervious material

to prevent the possible development of solution channels along

possible joints or joint intersections in the limestone.

The type of material used in the embankment fill is

not known.

c. Appurtenant Structures

(1) Spillway

The spillway approach channel to the concrete weir

is covered by a thin grass cover. The center of the channel

is a small erosion gully. The concrete in the weir structure

is old and deteriorated, but appears to be structurally sound.

The corrugated metal pipes through the concrete weir are in

satisfactory condition.

-16-
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Upstream and downstream of the weir trees and large

brush are growing in the channel. This vegetation will

inhibit flows through the spillway channel. The spillway

channel downstream of the weir has recently had rock riprap

placed in the bottom of the channel from a point approximately

30 feet downstream of the weir to and beyond the toe of the

embankment. The sides of the channel exhibit sloughing and

erosion due to flows through the spillway channel.

The spillway channel is separated from the embank-

ment by a small ridge of natural ground. This ridge is

heavily vegetated with trees and brush, but substantial

erosion is occurring on the bank of this channel.

(2) Outlet Works

There is no low level drain or outlet works at the

damsite.

d. Reservoir Area

The water surface elevation was approximately 830

feet above MSL at the time of inspection.

The reservoir rim is gently sloping with trees and

woods near the shore. No evidence of instability was

observed.

e. Downstream Channel

The downstream channel is well defined with some

vegetative and tree growth. The channel joins Lost Creek

about 1/4 mile downstream from the dam. No major obstacles

were found in the channel which would significantly reduce the

-17-
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hydraulic efficiency of the channel. Some erosion could be

observed in a few areas.

3.2 Evaluation

The following items were observed which could

af fect the saf ety of the dam, or which will require mainten-

ance within a reasonable period of time.

1. Wave erosion on the upstream embankment slope.

2. Seepage observed downstream of the toe of the embankment

at the left and right abutment of the dam.

3. Trees and large brush growing in several areas of the

spillway discharge channel.

4. Erosion on the banks of the spillway discharge channel,

particularly on the left bank adjacent to the dam embank-

ment.

-18-
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures,

B & K Lake No. 1 Dam is used solely for recreational

purposes. No provisions were made for drawing down the reservoir

or regulating the water level. No formal operational procedures

are in effect for this dam.

4.2 Maintenance of Dam

The dam is maintained by the owner Mr. Ken Davis and his

caretaker, Mr. Bob Curtis who lives on the property. The dam

seems to be maintained satisfactorily, the downstream and upstream

slopes, along with the crest, seem to be kept free of saplings and

bushes. Periodically the grasses are mowed on the dam. At the

time of inspection it was apparent that the spillway channel had

been recently lined with rocks ranging in size from 2 inches to 24

inches in diameter.

The approach channel to the spillway is somewhat blocked

with trees and bushes. There is also a close-meshed trash rack at

the entrance to the approach channel which is partially clogged

with debris. These areas should receive attention within a reason-

able period of time.

-19-

7 £



4.3 Maintenance of OperatingR Facilities

There are no operating facilities at the dameite vhich

require maintenance. No water level records are kept for the lake.

4.4 Description of Any Warning System in Effect

The inspect ion team is not aware of any warning system

in effect.

4.5 Evaluation

The operation and maintenance for B &K Lake No.1I Dam,

with the exception of the spillway approach channel, seem to be

satisfactory. Also the upstream slope at the water level is

showing signs of erosion.

No operation is required for the lake and dam, however,

the item suggested for maintenance should receive attention within

a reasonable length of time.

-20-



SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design

The watershed area of B & K Lake No. I Dam upstream

from the dam axis consists of approximately 157 acres. There

is a dam named as B & K Lake No. 2 Dam (Mo. 11002) upstream of

B & K Lake No. 1 Dam. The watershed area between the upstream

dam and B & K Lake No. I Dam investigated in this report is

about 132 acres. Most of the watershed area is wooded and

covered with grass. Land gradients in the watershed average

roughly 4 percent. B & K Lake Dam No. 1 is located on an

unnamed tributary of Lost Creek. The reservoir is about 1/4

mile upstream from the confluence of the unnamed tributary and

Lost Creek. At its longest arm the watershed is approximately

0.6 mile long. A drainage map showing the watershed area is

presented as Plate I in Appendix B.

Evaluation of the hydraulic and hydrologic features

of B & K Lake No. I Dam was based on criteria set forth in the

Corps of Engineers' "Recommended Guidelines for Safety Inspec-

tion of Dams", and additional guidance provided by the St.

Louis District of the Corps of Engineers. The Probable

Maximum Flood (PMF) was calculated from the Probable Maxium

Precipitation (PMP) using the methods outlined in the U.S.

Weather Bureau Publication, Hydrometeorological Report No. 33.

The probable maximum storm duration was set at 24 hours, and

storm rainfall distribution was based on criteria given in EM

1110-2-1411 (Standard Project Storm). The SCS method was used
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I

f or deriving the unit hydrographs, utilizing the Corps of

Engineers' computer program HEC-1 (Dam Safety Version). Two

unit hydrographs were derived. One unit hydrograph was for

the drainage above the B & K Lake No. 2 Dam; another unit

hydrograph was for drainage area between B & K Lake No. 2 Dam

and B & K Lake No. I Dam. The parameters of the unit hydro-

graphs are presented in Appendix B. The SCS method was used

for determining loss rate. The hydrologic soil group of the

watershed was determined by use of published soil maps. The

hydrologic soil group of the watershed and the SCS curve

number are also presented in Appendix B. The curve number,

the unit hydrograph parameters, and the PMP rainfall were

directly input to the HEC-1 (Dam Safety Version) computer

program to obtain the PMF hydrograph. The computed peak

discharges of the PMF and one-half of the PMF at the B & K

Lake No. 2 Dam reservoir are 647 cfs and 324 cfs respectively.

The peak discharges of the PMF and one-half of the PMF between

B & K Lake No. 2 Dam and B & K Lake No. I Dam are 2,376 and

1,368 cfs respectively.

Both the PMF and one-half of the PMF inflow hydro-

graphs at the B & K Lake No. 2 Dam were routed through B & K

Lake No. 2 Dam reservoir by the Modified Puls Method, also

utilizing the HEC-i (Dam Safety Version) computer program.

The peak outflow discharges for the PMF and one-half of the

PMF at B & K Lake No. 2 Dam are 520 cfs and 193 cfs, respec-

tively. Both the PMF and one-half of the PMF when routed

through the reservoir resulted in overtopping of B & K Lake

No. 2 Dam. The outflow hydrographs at B & K Lake No. 2 Dam

were combined with the PMF and one-half of the PMF hydrographs

for B & K Lake No. I Dam. The combined hydrographs for both

the PMF and one-half of the PMF, were then routed through B &

K Lake No. 1 Dam reservoir. The peak outflow discharges for

the PMF and one-half of the PMF at B & K Lake No. I Dam are

-22-
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2,626 cfa and 1,217 cfa respectively. Both the PMF and one-

half of the PMF, when routed through the reservoir resulted in

overtopping of the B & K Lake Mo. 1 Dam.

The stage-outflow relations for the spillways were

prepared from field notes, and sketches, prepared during the

field inspection. The reservoir stage-capacity data were

based on the U.S.G.S. Warrenton Quadrangle topographic map

(7.5 minute series). The spillway and overtop rating curves

and the reservoir capacity curves for B & K Lake No. I & No. 2

Dams are presented as Plates 2 through 5 in Appendix B.

From the standpoint of dam safety, the hydrologic

design of a dam aim at avoiding overtopping. Overtopping is

especially dangerous for an earth dam because the downrush of

waters over the crest can erode the dam embankment and release

all the stored water into the downstream floodplain. The safe

hydrologic design of a dam requires a spillway crest height

that can handle a very large and exceedingly rare flood

without overtopping.

The Corps of Engineers designs its dams to safely

pass the Probable Maxium Flood that is estimated could be

generated from the upstream watershed. This is the generally

accepted criterion for major dam throughout the world, and is

the standard for dam safety where overtopping would pose any

threat to human life. According to the Corps criteria, the

hydrologic requirement for safety for this dam is the capabil-

ity to pass from one-half of the Probable Maximum Flood to the

Probable Maximum Flood without overtopping.
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b. Experience Data

It is believed that no records of reservoir stage

or spillway discharge are maintained for this site.

c. Visual Observations

Observations made of the spillway during the visual

inspection are discussed in Section 3.lc(1) and evaluated in

Section 3.2.

d. Overtopping Potential

As indicated in Section 5.1-a, both the Probable

Maximum Flood and one-half of the Probable Maximum Flood, when

routed through the reservoir, resulted in overtopping of the

dam. The peak outflow discharges for the PMF and one-half of

the PMF at B & K Lake No. 1 Dam are 2,626 cfs and 1,217 cfs

respectively. The PMF overtopped the dam crest by 1.63 feet

and one-half of the PMF overtopped the dam crest by 0.91 feet.

Tho total duration of embankment overflow is 6.67 hours during

the PMF, and 4.83 hours during one-half of the PMF. The

spillways for B & K Lake No. I Dam are capable of passing a

flood equal to approximately 17 percent of the PMF just before

overtopping the dam.

The computed one percent chance flood using 100-

year 24 hour rainfall data was routed through the reservoir.

The routing results indicate that the spillway/reservoir

system will accommodate the 100-year flood without overtopping

the dam.
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The failure of the dam could cause extensive damage

to the property downstream of the dam and possible loss of

life. Within the estimated five mile damage zone downstream

of the dam are seven houses, six buildings and one road

crossing.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structujral Stability

a. Visual Observations

There were no signs of settlement or distress

observed on the embankment or foundation during the visual

inspection. The upstream slope of the embankment is exhibit-

ing sloughing and erosion due to wave action. The condition

does not appear to be serious at this time, but the condition

should be watched and the slope stabilized as required.

Seepage observed during the inspection is not

believed to be serious enough to indicate an unsafe condition

at this time. However, the seepage should be monitored and

any changes in quantity, location or color should be reported

and investigated. The recommended seepage and stability study

should address this seepage in detail.

The spillway discharge channel should be cleared of

all trees and large brush, and future growth should be pre-

vented. The structural condition of the spillway weir is

satisfactory. The discharge channel, however, is undergoing

substantial erosion on the earthen banks of the channel. The
erosion on the left bank is especially hazardous for the

structural integrity of the embankment. The discharge channel

is separated from the embankment by a thin wall of material,

and continued erosion of the bank will eventually cause the

( bank to fail, allowing discharges to flow along the abutment

contact of the dam. The owner has recently added some riprap
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to the channel, but more riprap is required to adequately

stabilize the bank of the channel.

b. Design and Construction Data

No design or construction data relating to the

structural stability of the dam or appurtenant structures were

found.

C. Operating Records

No operating records are available relating to the

stability of the dam or appurtenant structures. Water levels

in the reservoir have not been recorded, however, the reser-

voir was almost full on the day of inspection, and is assumed

to be close to full at all time.

d. Post Construction Changes

The construction in 1977 of a core trench and the

addition of material to the downstream embankment slope is a

post construction change. This work probably increased the

structural stability at the time it was done if the work was

performed properly.

e. Seismic Stability

According to the Seismic Zone Map of Contiguous

States, Form TM 5-809-O/NAVFAC P.355/AIM 88-3 Chapter 13;

April 1973 the portion of Missouri in which B & K Lake No. 1

Dam is located is in Seismic Zone 2. This means there is only

moderate damage probability. A detailed seismic analysis is

( not felt to be necessary for this embankment under present

conditions.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

The assessment of the general condition of the dam is

based upon available data and visual inspections. Detailed inves-

tigations, testing, and detailed computational evaluations are

beyond the scope of a Phase I investigation; however, the investi-

gation is intended to identify any need for such studies.

It should be realized that the reported condition of the

dam is based on observations of field conditions at the time of

inspection along with data available to the inspection team.

It is also important to note that the condition of a dam

depends on numerous and constantly changing internal and external

conditions, and is evolutionary In nature. It would be incorrect

to assume that the present condition of the dam will continue to

represent the condition of the dam at some point in the future.

Only through continued care and inspection can there be any chance

that an unsafe condition could be detected.

a. Safety

The spillway capacity of B & K Lake No. 1 Dam was

found to be "Seriously Indadequate". The spillway/reservoir

system will accommodate only 17 percent of the PMF before

overtopping the dam. The dam is overtopped by more than 1 1/2

feet during the PMF. The duration of overflow is over 6

hours. Overtopping could result in dam failure. If the body

of the dam is made up of silty soils the probability of

failure of the dam due to overtopping will increase.
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The seepage observed below the downstream toe near

the left and right abutments and in the spillway channel is

not felt to indicate an unsafe condition at present. Th is

seepage should be monitored for changes indicating a potential

hazard. The recommended study should determine the cause and

effect of the seepage.

The sloughing and erosion on t,.- 11rcream embank-

ment slope does not appear to be affecting the safety of the

dam at this time, but the condition should be monitored and

F repairs made as required.

The spillway discharge channel is in need of

remedial measures. The trees and brush in the spillway

channel should be cleared, and future growth prevented. The

vegetation in the channel will substantially reduce the

hydraulic efficiency of the spillway.

Additional riprap will be required to stabilize the

banks of the spillway channel. This should be accomplished in

the near future to prevent further erosion of the banks of the

channel.

b. Adequacy of Information

Prior information concerning the dam and appur-

tenant structures is not available. The information presented

in this report is based upon visual inspection and simple

field measurements.
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c. Urgency

The remedial measures recommended in Paragraph 7.2

should be accomplished in the near future. The itemsn recom-

mended in Paragraph 7.2a should be pursued on a high priority

basis.

d. Necessity for Phase II Inspection

Based on results of the Phase I inspection, and if

the remedial measures recommended in Paragraph 7.2 are under-

taken as soon as possible, a Phase II inspection is not felt

to be necessary.

7.2 Remedial Measures

a. Alternatives:

Spillway capacity and/or height of dam should be in-

creased to accommdate the PMF without overtopping the

dam.

b. 0 & M Procedures:

1. Seepage and stability analyses should be performed

by a professional engineer experienced in the design

and construction of dams. This study should concen-

trate on the area exhibiting seepage on the down-

stream slope at the right abutment contact.

2. Monitor the condition of the upstream embankment

slope, and make repairs to the slope as required.
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3. Stabilize the banks of the spillway discharge

channel to prevent future erosion and sloughing.

4. Clear the trees and large brush from the spillway

discharge channel, and prevent future growth. This

work should be done under the supervision of an

engineer experienced in the design and construction

of earth damis.

5. The owner should initiate the following programs.

(a) Periodic inspection of the dam by a profes-

sional engineer experienced in the design and

construction of earthen dams.

(b) Set up a maintenance schedule and log all

visits to the dam for operation, repairs and

miaintenance.
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APPENDIX A

PHOTOGRAPHS TAKEN DURING INSPECTION
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B &K Lake No.1 Dam

DI - Upstream embankment slope

D2 - Crest of embankment slope

D3 - Downstream embankment slope

D4 - Downstream embankment s lope

D5 - View downstream of embankment

D6 - Spillway approach

D7 - Concrete weir in spillway channel

D8 - Pipes through concrete weir

D9 - Spillway discharge channel

DIO- View downstream of embankment
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APPENDIX B

HYDROLOGIC COMPUTATIONS
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